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ok ol 5 Jgors o 3l &I 13CNMR slacib -1 IS

no. spectroscopic range amount assignment
1 196-193 0.02 C=Oinlland VIII
2 175-168 0.05 aliphatic COOR
3 168-166 0.06 conjugated COOR
Cs;s in etherified s units
Cssin etherified Xl
4 157-151 0.69 Cs in etherified XIV
C.in VI, C4in conjugated CO/COOR g units
Csein V of g units, Cs5 in V of s units
5 150.5-149.5 0.15 Cz in noncondensed g units
6 113-110 0.34 C, in g units
C,ein s units
7 110-101 0.49 Cein Xl
Cginland Il (Ca' inV with  -O-4)
8 90-83 0.65 Cainlll
CainlV
Cainl
9 75-70 051  CainVi
Cy inlV, C in carbohydrates
CyinVv
10 66-62 0.22 c7 !n Y
Cyinlll
Co in X
11 57-54 1.72 =OCHj;
Cginlil
12 54-53 0.11 Cyin IV
13 30-28.5 0.02 Cs in XIl
cluster
1 220-210 0.01 nonconjugated C=0
2 200-190 0.40 conjugated C=0
C,4 in h units
Cssin s units
Cs4 in g units (except XIII)
3 162-142 1.80 Csein Xl
Cse in V of g units,
C.in VI
4 127-103 2.53 CarH
5 90-58 3.24 Alk-O-, CginV
6 90-77 0.50 Alk-O-Ar, a-O-Alk
7 77-65 0.77 7 -0-Alk, OHsc
8 65-58 0.6 OHgim + Cgin V.
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o Alis) MWL i&J 0l 05 PCNMR (sla 0305 —¢ J g

no spectroscopic range amount assignment
1 200-196 0.01 o-C=Oexeptll
2 196-193 0.03 C=Oinlland Vil
3 193-190 0.01 CqinlIX
4 182.5-180 0.01 C4inV of g units
5 177.5-175 0.02  C4inV of sunits
7 171.6-170.4 0.83  primary aliphatic OH
8 170.4-169.5 0.70  secondary aliphatic OH
9 169.5-168.5 0.26  phenolic OH, conjugated COOR
12 158-156 0.03  C,in etherified:h units
17 149-144 5 010 C4_in etherified h'units: except XIIl conjugated g
units
18 144.5-142 0.03 gi :2 Llcl),n%gi;[ecgr;gn?ated etherified s units
21 114-110 0.34 C,ingunits
22 110-101 1.00 Cjg.insunits, Cyein Xl
23 87-85.5 0.04. Cginlll
24 60-58 0.01 /Cy, inXl
25 57-55 1.69 -OCH;
26 54-52.5 0.09 CginlVv
27 50.5-48 0.05 Cgin VI, Cginlll
clusters
1 200-210 0.01  nonconjugated C=0
2 200-190 0.40  conjugated C=0
C, in h units
Css i_n S uni_ts
3 162-142 162 22: :2 g(lul?,lts (except XIII)
Cse in V of g units,
C,in Vi
4 127-103 253  Carn
5 90-58 230 Alk-O-
6 90-77 052  Alk-O-Ar, a-O-Alk
7 77-65 0.77 7 -O-Alk, OHg
8 65-58 1.01 OHpim
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CEL u&J ol o8 PCNMR (slaosls =0 J g

no  spectroscopic range amount assignment
1 196-194 0.03 C=Oiinlland VI
2 175-165 0.09 aliphatic COOR
3 164-162 0.06 conjugated COOR
Cs;s in etherified s units
Cssin etherified XIII
4 157-151 0.91 C; in etherified XIV
C, in VIII, C4in conjugated CO/COOR g units
Csein V of g units, Cs5 in V.of s.units
5 151-149 0.18 C; in noncondensed g units
6 112-111 0.23 C, in g units
) C,6in s units
7 110-101 0.71 Cyein XII
Cginland Il (Cain'V with 3 -O-4)
8 90-83.5 0.83 Cainll
CaindV Fa
Cainl
9 75-70 0.78 Co inVI
Cy in IV, Cincarbohydrates
CyinV
10 66-62 0.27 cr !n M
Cy.inlll
Ca in X
11 57-55 1.79 -OCHj;
Cginlll
12 54-52 0.1 Cyin IV
13 30-20 0.12 -CH3 and CH2 in saturated aliphatic chain
cluster
1 220-210 <0.01 nonconjugated C=0
2 200-190 0.11 conjugated C=0
C,in h units
Cssin s units
N Cs4 in g units (except XIII)
3 162-142 1.89 Cysin XIII,
Cse in V of g units,
C,inVII
4 127-103 2.69 Cart
5 90-58 0.47 Alk-O-, Cgin V
6 90-77 0.82 Alk-O-Ar, a-O-Alk
7 77-65 1.05 7 -O-Alk, OHgec
8 65-58 0.92 OHprim + Cp inV

AR}
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o Ayl CEL & 0k oS PCNMR (sl 0513 =1 J gt

no.  spectroscopic range amount assignment
1 171.6-170.4 0.90 primary aliphatic OH
2 170.4-169.5 0.60 secondary aliphatic OH
3 169.5-168.5 0.20 phenolic OH, conjugated COOR
4 158-156 0.03 C, in etherified h units
5 149-144 5 011 C, in etherified h units except XIII
conjugated g units
6 144.5-142 0.04 Cs !n I, C_:4 in conjugated etherified s units
C, in conjugated Xl
7 114-110 0.36 C, in g units
8 110-101 0.76 C,ein s units, Cygin XIII
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Abstract

In this paper, a novel enzymatic method was evaluated for isolation and purification of wood lignin.
The chemical structure of enzymatic lignin (Cellulytic lignin) was compared with conventional Bjorkman
method (Milled wood lignin). The chemical structure elucidation was performed with FTIR, quantative
3CNMR, basic elemental analysis and Gel Permeation Chromatography (GPC). The results showed that
enzymatic lignin preparation has a better chemical structure than MWL. Comparing to conventional
isolation methods, application of an enzyme sequence with feduced milling time could lead to a mild
extraction with less structural degradation of lignin. Resulting lignin could be more representative for
wood lignin than milled wood lignin.
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